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FOREWORD 


SINCE NO HOME, however modest, is without some product made of Ply- 
wood, it is surprising to find so many who have never heard of it. Some, 
though generally familiar with Plywood, do not realize its infinite variety, 
physical properties, availability or cost. 


We are attempting herein to present our subject so as to inform the artisan 
about the product from its commercial side (the kinds, sizes and thicknesses 
available from stock) and to provide the architect and the engineer with 
technical data not generally available. While the basic principle of Plywood 
is easily understood, it is a large and complex subject which we have at- 
tempted to present and illustrate briefly and simply. 


THE PHYSICAL PROPERTIES OF PLYWOOD 


WOOD is a non-homogeneous material. All of its weaknesses lie across the 
grain. Expansion and contraction under heat and moisture and the attendant 
defects, such as warping and checking, are due to cross-grain structural weak- 
ness. Wood has great strength and practically no movement the long way of 
the grain. To counteract these inequalities in the physical properties of wood, 
Plywood was developed many years ago. 


Plywood is the term used to describe a combination of several plies of wood 
glued together so that the grain of any one ply is at right angles to the 
adjacent ply. By balancing such construction, a product of great strength 
results, uniform in all directions, minimized in movement and providing a 
sound base for fragile figured veneers. Thus the inherent defects of wood 
are corrected and the resultant product presents large well-behaved flat or 
curved surfaces. Giant strides have been made in the technique of Plywood 
manufacture in recent years. 


The Steinway piano, the Victor radio and phonograph, the Philco radio 
and all high-class furniture and woodwork employ Plywood exclusively for 
all wide surfaces. Properly manufactured, it never fails. 


Armorply deadlight panels on Burlington Zephyr. : : : U S S O | 


The uses of Plywood run the gamut from baby car- 


Yacht ‘‘Grey Gull’? used Plywood panelled interiors. 


riages to automobiles, from toy boats to giant ocean 
liners, and from the farmer’s utilitarian homestead 


to the finest hotels and apartment houses. In our 


roster of accounts will be found hundreds of names 


ene 


plywood in a hundred different ways either for its 


of outstanding concerns of the country employing 


structural qualities, its beauty or both. 


A unique and important branch of our service is the 
manufacture of Plywood to meet engineering speci- 
fications. An example is found in the sensational 
streamline trains, the Burlington “Zephyrs,”’ where 
ARMORPLY,* metal-covered Plywood, was used 
for the upper outside panels. These panels are 
specially constructed Armorply made with a face 
of thin stainless steel and backed with extremely 
thin electrolytic copper. The edges of the steel are 
turned and soldered to the back so as to hermetic- 
ally seal the three-ply Basswood core panel. A sim- 
ilar construction has been employed on new cars of 
the B.M.T. subway and the Boston & Maine stream- 
lined “Flying Yankee.” The Edward G. Budd Com- 


* Trade Mark Registered. 


Stinson Air Liner. Plywood panelled interior, 


PLYWOOD 


Living room panelled in Knotty Pine Plywood. 


pany of Philadelphia is the manufacturer of all 


of these trains. 


Many of the finest aeroplanes employ United States 
Plywood Company products. For aeroplane con- 


struction, specially glued Birch and Mahogany 


panels and also panels faced with very thin duralu- : 

min a lied with our atented elastic lue are Schwarz’s Restaurant, New York. Walnut Plywood bar and Walnut 
? pp p g ? panelling. 

manufactured. Other products used on aeroplane in- 

teriors for decorative purposes are Flexwood and 


Micarta. 


Automobile manufacturers find Plywood the ideal 
material for floor boards. Not alone has it the 
strength to carry necessary weight, but it also has a 
high insulating value, keeping out cold in winter 


and heat in summer. 


Installations in office buildings, hotels, restaurants, oh shitty fy an A 
elevator cabs and theatres show that Plywood as 
panelling may be used to beautify in a way which 
is not possible with any other material. Architects 
have, in our products, an inexhaustible field for use 


in modernization and new construction. 
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Mahogany Plywood piano case. 


Rotary-cut Walnut Crotch Walnut, field 4-way match with Stump Walnut field. Bubinga border Figured Sliced Quartered Walnut. 
Book-matched, Bubinga border laid diagonally, and diagonally cut and matched dia- Field, diagonally cut book and end— 
mond center, matched; Diamond center, Redwood 

burl; Inner borders, Satinwood; 


Outer border, Redwood burl. 


THE RANGE AND FIGURE OF WOOD 


There are thousands of different woods which are cut into veneers but our list} is limited to those which can be 
obtained from the leading veneer houses for prompt delivery. These woods present a wide variety of color and 
figure and when it is remembered that each species of wood has a wide variation of color and figure and that 
cutting methods vary these further, it will be seen that obtainable effects are limitless. 


7 (See list on page 31) 


The appearance of any species of wood is determined by: 


1—Gratn—which is the physical arrangement of cells or fibres. 
2—Ficure—which is the characteristic marking, usually across the grain, of individual trees. 
3—MeErHop or Currinc—(See page 7). 


Taking as an example a wood as generally well-known as Walnut, the following types are obtained: 


1—Sliced Walnut 6—Butt Walnut (Stumpwood) 
2—Plain Quartered Walnut 7—Feather Crotch Walnut 
3—Figured Quartered Walnut 8—Burl Walnut 
4—Half-round Walnut 9—Claro Walnut (California) 
5—Rotary Walnut 10—French Walnut 


11—Circassian Walnut 


If we were to examine the variety which the arrangement and design of Walnut on a panel can produce, such as 
diamond-match, reverse diamond, squares, book match, etc., it becomes apparent that hundreds of distinctly dif- 
ferent effects are available in one wood—WALNUT—alone. This is equally true of most cabinet woods. 
For your convenience in identifying woods, we append a chart which merits careful study. See page 31. 


Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 
Sliced Walnut Plain Figured Half-Round Rotary 
Quartered Quartered Walnut Walnut 


Walnut Walnut 


Veneer slicer in operation. 
The steamed log descends 
against a stationary knife. 


THE MANUFACTURE OF PLYWOOD 


American standards of Plywood construction have been developed to produce 
a well behaved product. There are fifteen or more processes involved in 
the manufacture of fine Plywood from the cutting of the veneer to the sanding 
of the finished product. These, including the various gluing methods, are 
treated under separate headings. 


VENEER CUTTING 


Without considering the technique of manufacture, veneers are produced as follows: 


SLICED Cut on a long heavy knife after steaming or boiling the flitch. This} is the method 
almost universally used in making fine veneers. The figure and grain may be partially 
determined by the position of the flitch in the log. 


ROTARY CUT Done on a lathe permitting the log to revolve against a knife. As these cuts are in part 
along the arc of the annular rings, the figure produced is fairly wild and therefore 
undesirable excepting in diffuse porous woods such as Birch and Maple. Rotary 
cutting, though frequently done on Walnut and Oak is practiced only where price is 
the determining factor and for centers and crossbands. 


HALF-ROUND This type of cutting is done on a lathe, the log being held off center. The figure is a 
compromise between rotary cutting and slicing. The results are often pleasing and 
veneers of wide width may be obtained. 


SAWN Excepting for heavy veneers and in quartering Oak, sawing is infrequently done 
because of the waste involved—approximately 1/16” of the wood being wasted for 
each veneer obtained. It is the only satisfactory method of making Quartered Oak 
veneers because the flake or figure produced by exposing the medullary or pith rays 
is shattered in slicing. Sawing however produces the best veneer as it leaves the wood 


fibre undisturbed. 


= 


Picture of @ veneer lathe with walnut log centered ready Rotary cut walnut veneer being torn and matched as it 
to begin cutting into veneer. comes out of the lathe. 


VENEER THICKNESSES 


Practically all of the fine woods such as Walnut, Mahogany, Avodire, Satinwood, etc., 
are sliced 1/28” in thickness. Birch, Maple, Oak and Ash are usually cut 1/20” in 
thickness, either rotary cut, sliced or sawn. Any of these veneers are obtainable in 
other thicknesses. Unless there is some good reason for selecting other than standard 
veneer thicknesses, such as for doors or other purposes involving hard usage, standard 
veneer thicknesses should be specified. There is a considerable price penalty for using 
non-standard thicknesses and no selection from existing stocks is possible. Odd thick- 
nesses must usually be cut to order and since the figure and type of wood which any 
log or flitch will produce can only be approximately predetermined, the advantage 
of adhering to standard veneer thickness is obvious. Thin face veneers are technically 
and practically better than thick because internal stress is practically eliminated and 
glue impregnation holds the fibres together. In using a 1/28” veneer on the face of 
a panel, the remaining veneer thickness, after sanding, is approximately 1/32”. This 
is standard practice. 


The standard veneer thickness on doors and door stiles and rails is 1/8”. 


Veneer can be sliced as thin as 1/150” and on some woods as thick as 1/8”. When 
greater thickness is desired, veneers must be sawn. 


VENEER SAMPLING 


In cutting veneer, the log is divided into sections called flitches. These flitches are 
steamed or boiled and then sliced by means of a heavy mechanical knife. As the figure 
or defects frequently change in cutting through the flitch, samples are chosen showing 
the top, bottom and center of the flitch. Sampling by means of a single piece of veneer 
is frequently misleading and often results in the choice of veneer which will not prove 
satisfactory either as to figure or dimension. Obviously it is necessary to be certain 
that the veneer, after trimming, is long enough to cover the maximum panel length 
and that too much waste is not involved. In most sound woods like Walnut or Mahog- 
any the quantity of veneer required is double the surface area of the Plywood. With 
Butts, Crotches or Burls it may require from four to six times the footage to cover 
a given area due to defects and shape irregularity. 


MAHOGANY VENEER 


Quartered Mahogany Broken Broken stripe Veneer cut across heart with a Swirl Crotch 
Stripe Figure Stripe with Mottle marked mottle figure 
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THE MANUFACTURE OF FACES 


After the veneer is cut the sheets must be prepared for final gluing into Plywood and the 
important steps to consider are drying of the veneer and the subsequent manufacture of 
matched faces. The veneers are dried in a long heat and humidity controlled mechanical 
dryer. The sheets go in one end wet and come out of the other end dry and flat. The veneer 
then passes through a platen re-dryer. This type of dryer consists of a series of smooth flat 
steam-heated leaves or platens which are alternately squeezed together to flatten the veneer 
and opened up to allow the moisture to escape from the wood surfaces. 


The most important procedure from the angle of final appearance of the Plywood is the 
manufacture of the faces after the selected veneer has been cut and dried. 


The veneer is first cut by clippers to dimensions approximately one inch longer and wider 
than the finished dimension to allow for final trimming after gluing. The veneer is then 
laid out to insure the best effects possible, special care being taken on architectural Plywood 
to make certain that the most prominent panels receive the best parts of the flitch. 


The veneers are then put through an edge jointer to insure perfectly tight joints and are 
taped. Special care is taken that the character and figure as well as the color of the adja- 
cent pieces of veneer are accurately matched at each tape joint. In addition to taping the 
veneers in a face, it is standard practice with us to glue the edges of the veneer together 
under the tape. This is done by folding back the joints after taping and passing the exposed 
edges over a small glue roller. 


CROSSBANDING AND CORE STOCK 


Only one-piece crossbanding of soft textured woods (usually Poplar) should be used under 
face veneers as there is a danger of joints showing after the plywood is finished when 
jointed crossbandings are used. Veneer selected for the backs to properly balance the face 
veneer must be of similar type and density. 


In the manufacture of lumber cores selected Poplar and Chestnut are used. The lumber is 
kiln dried to 3-5% moisture content and then dimensioned for required sizes after which 
it is jointed and planed and ripped into narrow strips of 3-4 inches. These strips are edge 
glued and placed in a rotary clamp and allowed to dry until the glue sets. The cores are 
then placed once again in a kiln for drying and this is a most important step as the gluing 
process has increased the moisture content of the narrow lumber strips and this moisture 
must be removed. After redrying the cores are planed to required thickness and are then 
ready for use in the manufacture of the Plywood itself. 


COURTESY OF JAMES L. TAYLOR Co. 


A Rotary Clamp Machine in which narrow lumber strips are edge glued 
for Plywood cores 
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Two-piece figured Sliced Walnut 


4 piece side and Butt matched 
Stumpwood (Butt) 


HE CONSTRUCTION OF 


PLYWOOD 


It has already been explained how the crossing of the grain of alternating plies accom- 


plishes the purpose of rectifying the physical inequalities of wood. In making Plywood 


the laminz are so combined as to balance. 


STANDARD HARDWOOD CONSTRUCTIONS 
Faces & back* Core Crossband 


1/8” —3-ply Rotary (Veneer) Cores.c.cccccccscsccscscesessesessesesesere 1/20”-1/28” 1/20” 
3/16”—3-ply Rotary (Veneer) Core.......cccccscesssessesesseessesseseeee 1/20” 1/8” 
1/4” —3-ply Rotary (Veneer) Cores.....ccceccccescsssssesseseseseeseeee 1/20” 3/16” 
5/16°—5-ply Rotary (Veneer) Cores.c....cc.c.ccssescessssesocssseeeeese 1/20” 1/8” 1/20” 
3/8” —5-ply Rotary (Veneer) Core.....c.cc.ccsccscesessssceeseesesseeees 1/20” 1/8” Wz 
1/22—5-ply) Rotary) (Veneer) mcoremeacotire erent 1/20” 3/16” SV? 
5/8° —5-ply Rotary (Veneer) Corescccsccccccsccccccstsssscsccsesesessess 20% 3/16” 3/16” 
1S Ge 5 ply leumberg cone ssemeseeeeemen ce meetre terete 1/20” 11/16” 1/20” 


* Before sanding. 


The above construction practice will vary somewhat. When 1/28” faces are used, core 
stock will be cut full. In all cases it is important that corresponding plies on opposite 
sides of the core be of similar thickness and character in order to balance the Plywood 
properly. 

In certain cheaper grades of Plywood, equal plies of rotary cut veneer are used to 
produce a required thickness. This construction is also used for special types of Ply- 


wood, i.e., Maple die-board stock. 


GLUES USED IN PLYWOOD CONSTRUCTION 


RESINS 


The advent of resin glues, or certain of them, marks the most important development 
in Plywood manufacture. The resultant product is at once absolutely waterproof and 
the glue line impervious to bacterial deterioration. The wood itself is rendered imper- 
vious to rot for a depth of 1/16” adjacent to the glue line. Plywood made under this 
process is also impervious to alcohol, oil, mild acids and alkalies. 


The phenolic resins (Bakelite type) are the most important. They are derived from 
carbolic acid (phenol) and formaldehyde. The manufacturing procedure is a com- 
pletely dry process. The resin, either in the form of an impregnated fibre sheet, dry 
powder or dried coating, is spread on the inner veneers. These are then subjected to 
heat and pressure until the resin is converted into a thin sheet having the general 
qualities of Bakelite. 


Other resins, especially those in the lower price range, are used with varying results. 


Plywood made with phenolic resin glue is practically welded. Hence our product so 
manufactured is marketed under the trade-marked name “Weldwood.” (See page 23.) 


COLD RESIN GLUES The resin glue described in the foregoing is applied under heat and pressure and 


VEGETABLE 


HIDE OR ANIMAL 


CASEIN 


BLOOD-ALBUMEN 


SOYA BEAN MEAL 


when perfectly handled, produces a perfect product. Yet the process itself is quite 
delicate and human fallibility is always something of a hazard when heat penetration, 
pressure and moisture content of veneers must be calculated within narrow limits. 
Too, the removal, through heat, of practically all moisture so that Plywood must be 
dipped or sponged after pressing, at times introduces undesirable stresses. The possi- 
bilities therefore of obtaining the same results without the application of heat would 
seem to make for a most desirable type of adhesive. A cold resin glue has been 
developed which achieves similar results to those obtained by the hot plate resins 
simply, safely, at less cost. As they contain no water, these resins introduce so little 
moisture into the panel that redrying is not necessary. 


The base of vegetable glues is usually cassava flour (Tapioca). The resultant glue line 
is strong and enduring but has little water resistance. At least 90% of the commercial 
hardwood Plywoods are glued with vegetable glue because of low cost and easy adapt- 
ability to manufacturing processes. It may be classed as generally satisfactory when 
properly used for indoor installations and furniture which is not to be used in damp 
climates. 


These glues, derived from hides or bones of cattle, vary greatly in quality and price. 
They are rarely used in Plywood manufacture except for laying certain delicate face 
veneers which stain easily and in the manufacture of fireproof Plywood where other 
types of glue except resin, seem to deteriorate in contact with fireproofing salts. 


The base of these glues is casein, the precipitated solids of skimmed milk. These glues 
vary in quality depending upon the quality and uniformity of the casein itself and the 
formule of the glues. In general, they produce a highly water-resistant Plywood, per- 
manent and of great strength. Plywood properly made with casein glues will withstand 
any climatic conditions including high moisture and humidity, but cannot be classi- 
fied as waterproof. 


The base of these glues is dried slaughter-house blood and they set or coagulate under 
heat. The process requires a hot-plate press between the platens of which the panels 
are heated under pressure. These glues are somewhat higher in water-resistance than 
the casein glues. The process makes the Plywood somewhat more expensive and, as 
the added degree of water-resistance is negligible, the use of blood is limited. It is 
sometimes used in conjunction with casein but these glues do not command an import- 


ant place in Plywood production, especially as they frequently deteriorate through 
bacterial action. 


The meal made from ground Soya beans, sometimes called vegetable casein, is not 
unlike the casein glues in its performance, especially on soft or coniferous woods 
such as Fir and Pine. While it is an inexpensive glue, it falls into that rare category 
of products which are at once cheap and good. Like all glues, its performance depends 
on its formula and skillful use. Practically all Fir and Pine Plywood is made with 
Soya Bean Meal glue. 
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SPREADING 


After the veneers and cores are assembled they are passed through glue spreaders which accurately regulate the amount 
of glue needed for the best results. Some glues will stain certain woods if the glue is spread too heavily, or if its viscosity is 
too low; hence, both the preparation of the glues, and their application, are delicate and important operations. 


PRESSING 


The cold glues require pressure of from 100 to 200 pounds per square inch, which is obtained in an hydraulic press. This 
pressure is held usually over night by means of retainers. Heavy caul boards of hard wood, well waxed, are interposed 
between sets of panels to insure uniformity of pressure and freedom from warp. 

The process used in making the resin glued plywood (WELDWOOD) embraces the use of a hot plate press having a num- 
ber of openings. The glue, usually in sheet form, is dry and the hot plates are brought down upon the veneers, the heat and 
pressure forming the panels. This sounds exceedingly simple and it is, in theory, but when pressures, time for heat pene- 
tration, moisture content, etc., must be calculated on various thicknesses and types of wood, it will be seen that skill is 
required for uniformly perfect results. 


REDRYING ASSEMBLING OF PLYWOOD 


Plywood must be “stuck” and re-dried in heat and humidity controlled kilns, after gluing, to eliminate excess glue moisture 
—unnecessary, of course, where the hot plate press is used. 


SANDING 


All fine plywood is passed through triple drum, endless bed sanders, and is then polished to a smooth finish under belt 
sanders. The finish is, of course, very important both to insure a smooth surface and to avoid extra labor on the job; this, 
too, is an operation in which skill is an important factor. Uneven sanding causes warpage. 


TRIMMING 


This operation is performed on equalized saws insuring perfectly rectangular cuts. 


PACKING 


Plywood is packed in heavy wooden crates under pressure, to keep it flat and avoid chafing. 


THE GRADING OF PLYWOOD 


The technical grading rules of Plywood permit many defects which are not found in Plywood of good manufacture and 
unduly complicate a really simple matter. The grades under which our Plywood is produced are listed herein. It should be 
remembered that these rules do not specify the fifteen or more processes which must be skilfully and scientifically followed 
to make an unassailable product. 


CABINET GRADE 


Cabinet grade panels are so manufactured as to meet the exacting requirements of fine cabinet work. They will show no 
defect under any finish and are made of highly figured and specially selected veneers, smoothly sanded and polished. 


STANDARD GRADE 
Standard grade panels are well made, faced with plain veneers, frequently rotary-cut and so designed as to be satisfactory 
where a generally pleasing effect at moderate cost is desired. 

EXAMPLE: A %” CABINET grade Figured Gum panel is faced with very 


highly figured veneer, center-matched, mounted on a one-piece core, 
the face veneers being edge glued. 


A %” STANDARD grade Figured Gum panel is faced with a 
mildly figured veneer, may contain sap, is not center-matched and 
may be produced with a pieced core. 


Both Cabinet and Standard grades are made in good one side and good two sides. 


GOOD ONE SIDE 


This grade means that one face of the panel is entirely free of defects of any kind. 


GOOD TWO SIDES 


Both sides of this grade are of the same wood and entirely free of defects. This grade is used when both sides of the panel 
are exposed. 

SOUND OR DRAWER BOTTOM 

This grade presents one surface or side which is without open defects but permits of occasional sound knots, discoloration 


and unmatched figure. 
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Prima Vera 


Grey Harewood 


Stock PLYWOOD 


Plywood is made where the trees grow. Fir and White Pine panels are made on the 
Pacific Coast. The fine hardwoods are manufactured in Michigan, Wisconsin and 
upper New York State. Hardwood Plywood of Gum and the lower priced woods 
emanate from the South. Each type of Plywood has a definite place in industry. 


In order to make these products from widely scattered sources readily available and 
to eliminate the excessive cost of manufacturing and shipping small quantities, they 
are brought to warehouses in carloads and shiploads. 


The sizes and thicknesses in each type of product have been standardized in accordance 
with trade practice. The cabinet maker lays out his work with these sizes in view, as 
do many architects. To make Plywood properly takes time and when time in transit 
is added, mill shipment is too slow for many projects. 


Considering the variety of color and figure in each of the woods, it is often important 
to see the actual material which is going into a job. Thus the architect and his client 
may examine and select. Many of the finer woods are carried in matched sets for the 
fine job which must be done quickly or for those who prefer to see the actual material 
made up rather than to judge its appearance from the veneer samples. 


The United States Plywood Company, Inc., carries the largest stock of Plywood panels 
in the world in a network of warehouses from Coast to Coast, established at strategic 
points. While the priced catalogue (sent on request) goes into detail as to the various 
types, sizes and thicknesses carried, in general, they are as follows: 


DOUGLAS FIR 


Thicknesses .. BY IVS BYR WAY SYN, Bye 


Widthsitetech eee ete cre ees DA OUL SOG 

RCH ETS weacceseree renee ear eeet ete ASW GOn m2: G O4e, 90K, 120% 
WHITE PINE 

sbhicknessesmers we seo res WEY, IANS BY, WOK SYAG BHA 
Widths 24”, 30”, 36”, 48” 

Lengths GO") 12 GEIS OE, WAN” 


HARDWOODS (Ailon, Birch, Basswood, Duali, Gum, Mahogany, Maple, Oak, Orientalwood, 
Knotty Pine, Poplar, Walnut) 


ithicknessessemr ss 1/8”, 1/4” 3-ply 3/8” 5-ply 1/2” 5-ply 13/16” 5-ply 
Widths .... PDAS Om DN BN, SIO BM BO", BC" 24”, 30”, 36”, 48” 
Jeno thse eres 48%, 6002), 840 CO", 122%, Ba" ON” SO, 1, Be OS" 


(Counterfronts 144” x 28”, 36” and 42’) 


All combinations of lengths and widths are carried in panels good one side and good two sides. 


For practical purposes, Plywood is divided into two main headings: 
SOFT WOODS: Fir and Pine. 
HARDWOODS: Plywood faced with hardwood veneers covering several hundred 


species, most of which are listed on page 31. 


The subject of Plywood from the angle of availability or distribution is likewise 
divided into two classifications: 


STOCK PANELS: Plywood of standard stock sizes carried on hand for immediate 


delivery from warehouse. 


MILL SHIPMENTS: Plywood manufactured on order to specifications required. 


Among the panels carried in stock will be found a number of inlaid figured panels 
for window backs, Aircraft Plywood, Weldwood—waterproof Plywood for marine or 
technical use—Fireproof Plywood, ARMorpLy—metal-covered Plywood—stiles and 
rails, die-boards, profiles, MIcarTA. 


The United States Plywood Company, Inc., maintains a fleet of trucks at all of its 
warehouses and makes immediate delivery of stock items upon receipt of orders. 
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2 Rotary cutting 3 Drying veneer 


DOUGLAS 
Plywoo 


The great stands of timber still available in the United States are located in the States 
of Oregon, Washington and Northern California. Of these, Douglas Fir, sometimes 
called Oregon Pine, predominates. The trees grow to enormous size, not infrequently 


ten feet and larger in diameter and up to one hundred and fifty feet in height. 


Fir plywood is carried in enormous quantities in warehouses throughout the country. 
The product of the better mills is largely faced with one piece, unjointed veneers. It 
is truly a universal product and is put to endless uses. Fir plywood is not recommended 
for high-class paint or enamel work because the grain will raise and tiny hair-line 


checks are likely to develop. 


Fir Plywood is manufactured in the following grades: Good Two Sides, Good One 


Side, Sound Two Sides, Wallboard Sheathing. 


FIR WALLBOARD 


5 Removing glued stock from hy- 
Cranlic Dies Here mney clamps Fir Wallboard is cheaper, lighter, stronger and lends itself to a greater variety of 


finishes than any of the synthetic wall boards. All of the latter are much the same, 
differing little in their basic materials, and at best are nothing more than glorified 
pasteboard. They have little tensile strength, are suitable only for paint finishes and, 
because of their porosity, require more paint to cover. Were it not for the extensive 
advertising and merchandising done by the various synthetic board manufacturers, 
these products would rapidly disappear as factors in the market for they are not only 


demonstrably inferior to Fir Wallboard but cost more. 


Perhaps the fact that Fir Plywood production has increased more than 300% during 
the depression as against a sharp decline in the production of competitive materials, 


indicates that, on merit alone, this product is finding its market. 


Fir Wallboard is made with one good side, the back being defective. 


6 Sanding by eight drum sanders 
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FIR PLYWOOD FOR STRUCTURAL PURPOSES 

For structural purposes, Douglas Fir Plywood is indicated because of its low cost, 
great strength, light weight and the ability to produce it in large sizes without pre- 
mium. Sizes as large as four feet by eight feet are standard and larger sizes may be 
obtained at additional cost. This Plywood is of approximately the same strength in 
all directions whereas the tensile strength of lumber may be twenty times as high 
parallel to the grain as across it. Because of the large sheets, a saving of from 40% 
to 75% over the cost of handling and installing lumber is possible. Douglas Fir Ply- 
wood is of uniform thickness, smoothly sanded on both sides. It weighs less than 34 
pounds per cubic foot. 


CONCRETE FORMS 

The use of Fir Plywood for concrete form work, though developed within the last few 
years, already runs into millions of feet annually. It produces smooth finless work. 
Concrete form Plywood is shipped oil-treated from the mill, or may be coated with 
form oil obtainable from any of the refiners at low cost. 


Concrete form Plywood can be used from seven to ten times. It saves 40% to 75% 
of carpentry labor. It speeds up stripping. It gives smooth finless surfaces immediately. 
No costly rubbing or plastering is necessary. It is split-proof, non-bulging, ideal for 
reverse moulds. Large sizes reduce lineal footage of joints. It cuts with hand or power 
saws. Curves of sharp radius are possible. 1/4” Plywood dry will take a 16” radius; 
steamed for a few minutes it will take an 8” radius. 


SUB-FLOORING 

Used as a sub-flooring, Fir Plywood offers a combination of economies with other 

advantages not otherwise obtainable. A thickness of 3/4” 5-ply is generally used. It 

grips nails more tenaciously than lumber and, as it can not move appreciably because 

of its cross grain construction, it prevents open joints and squeaks. Fir Plywood is 

sold by the square foot in full measurement so that there is no tongue, groove,or ship- 
, lap waste. 


SHEATHING 

For virtually the same reasons which recommend it for sub-flooring, Fir Plywood is 
superior to tongue and groove sheathing. 1/4” thickness is usually used for this 
purpose. Tests at Leland Stanford University, details of which are available on request, 
show a minimum of elastic distortion, maximum load, maximum stiffness recovery and 
maximum resilience. This report recommends its use as sheathing especially in earth- 
quake areas. See Prefabrication System, page 35. 


SAS 


Ceilings Concrete Forms Sub Flooring 
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PLYWOOD IN THE ARCHITECTURAL FIELD 


ARCHITECTURAL PLYWOOD follows architectural specifica- At least three weeks should be allowed for delivery of custom- 
tions as to construction, size and type of veneer, samples of the made Plywood, though delivery in ten days is sometimes pos- 
actual veneer being submitted before manufacture. The veneer sible. Because of the gluing and drying processes, a reasonable 
markets of the world are combed for rare and exotic woods and time for manufacture should be allowed whenever possible. 

sn speared onsare alec tare on. FIREPROOF PLYWOOD. This product should, of course, be 
FLAT PLYWOOD can be made in one piece up to 12’ wide called fire-resistant Plywood. It is manufactured to conform to 
and practically any length in any thickness. It is necessary to the laws of the City of New York where all such material for 
bear in mind the length limitations of certain of the face buildings over one hundred and fifty feet in height must con- 
veneers as well as the fact that very large panels carry a con- form to certain tests performed by Columbia University. 


siderably higher price than those of medium size, : 4 
ir race ae The core of these panels is made of lumber which has been 


CURVED PLYWOOD may be obtained in any radius down to made fire-resistant by the impregnation of certain salts under 
6” and is substantially more expensive than flat. Forms must pressure. The principle involved is to immerse the boards in a 
be made for each curvature. We have a large number of curved tank filled with saline liquid under pressure. When these boards 
forms at our mill for the use of which no charge is made. are redried, the tiny particles of salts remaining in the cells of 
Blueprints of such forms or templates are available on request. the wood prevent the entrance of oxygen to support combus- 
All special panels are made to match, are numbered on the tion. Furthermore, the salts under heat give off carbon mon- 
blueprints and on each unit to insure the proper placement of oxide gas which is a strong fire retardant. Various types of salts 
the panels for a desired effect. are used and their general performance depends largely upon 


the depth of impregnation. 


_ The New York City laws permit 1/16” of non-fireproof wood 


on either side in one or two plies. Fireproof panels are some- 
times made of treated veneers in veneer construction, especially 
when they are curved. 


Probably the finest example of this type of work is the Men’s 
Bar of the Waldorf-Astoria Hotel. All of.these panels are of 
very large size and are faced with inlaid exotic woods. 


Those interested in fine Plywood work would do well to visit 
this room designed by architects Schultze and Weaver and 
erected by Jacob Froehlich & Sons from Plywood manufactured 
by us. 


There are other means of securing fire-resistant results with 
Plywood, such as the use of any of a number of asbestos prod- 
ucts in sheet form glued on the inside of a panel, hard asbestos 
sheets glued on the outside of a panel, and metal-faced Ply- 
wood such as ARMORPLY. 


Men’s Bar. Waldorf-Astoria Hotel, 
New York City. 


ARCHITECTS: SCHULTZE & WEAVER 


INSTALLED BY: 
JACOB FROEHLICH CABINET WORKS 


All flat and curved wall surfaces and bar 

front are Fireproof Plywood faced with 

Brazilian Rosewood, French Walnut, and 
Carpathian Elm Burl. 
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HOW TO ERECT 
PLYWOOD 


We have attempted to explain and illustrate the appearance of various woods 
and the manner in which they may be assembled in Plywood form in other 
pages of this book. We have then to deal with sheets of Plywood of practically 
any thickness, length or width faced with any of a large variety of woods, 
or several of them in such design as may best suit the effect desired. Our 


purpose here is to explain how these panels are to be erected. 


Any structure should be reasonably dry to receive Plywood. Wood is 
hydroscopic. It takes on moisture and while Plywood, especially Weldwood, 
is unaffected in its glue lines, it is unwise to offend the natural tendencies 
of wood unnecessarily. Warpage might result. Painting the back and edge of 
Plywood is good practice. A Plywood installation will outlive any building 
in which it is installed. There is no upkeep, only occasional re-waxing is 


desirable. 


THE FINE PLYWOOD JOB, either in period or flush construction, is always 
assembled by the cabinet maker in his shop. Such Plywood is usually 13/16” thick, 
o-ply with a core of lumber in the form of narrow strips edge glued over which the 
crossbanding and face veneers are applied. The cabinet maker will edge glue these 
panels to each other, dowel them every nine inches, and will further insure against 
separation and open joints by screwing battens the full length of the panels behind 
each joint. He will then build the panels into sections of such size as to permit their 
passage through the elevators or doors of the building, fastening the sections to the 
studding, which must be level, or on to the walls. The methods vary according to local 
conditions and the type of room. Large flush surfaces must be so treated as to accom- 
modate expansion and contraction because, while the crossing of the grain of the 
wood in alternate layers minimizes expansion and contraction, it does not entirely 
eliminate it. Especially in wide expanses such as twenty feet or more, the sections 
must be hung on metal in a manner such as to permit their movement or a space of 
an inch or so on either end must be provided and covered with moulding. The maxi- 


mum movement is generally 1/10 of 1% in either direction. 
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“DETAIL of * RAISED* PANEL 


RAISED PANELS are made by machining the edges of thick Plywood in accordance 
with the desired pattern and the corewood is either stained to match the face of the 
panel or the cores are banded with wood of the same kind when the panels are made, 
the latter of course being more expensive. Another satisfactory and cheaper method 
of achieving raised panel effects can be accomplished with 3/8” panels set in specially 


run mouldings. (As illustrated.) 
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PERIOD DESIGNS, which frequently call for small panels with an elaborate mould- 
ing and carving, are usually built in the shop and assembled but it is possible to 
secure a satisfactory result by applying the panels to the studding by means of brads 


and applying the mouldings over the joints. 


CONVENTIONAL PLYWOOD EFFECTS are simply and inexpensively achieved by 
nailing the panels to studding and covering the joints with mouldings. This is a per- 
fectly satisfactory procedure as there is no appreciable expansion or contraction in 
any single panel. Where the panels are to be applied over plaster walls, furring 
strips must be used. The thickness of the panels may be 1/4” or thicker and of course 
of any kind of wood. Where for instance a cellar is to be converted into a game room, 
Fir Plywood may be so erected at a surprisingly low cost and a living room or dining 
room may be lined with Walnut or Mahogany at a cost far less than is generally 


believed possible. 


PANEL USAGE—In Order of Expense 


1/4” 3-PLY ROTARY PINE OR FIR PANELS 
4x 8 APPLIED TO STUDS 


el 
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= : ae 
, H 1 be 4 
4* Joints 
on Stude 
3/8" 3-PLY — 4x 8 — OTHERWISE AS ABOVE 
ADVANTAGE OF (2) — INCREASED RIGIDITY AND THICKNESS 
3/4: 5-PLY — 4° x 8 — OTHERWISE AS ABOVE 


4x 8 PANELS ON STUDS AND APPLIED MOULDINGS 
PANELS CAN BE 1/4''— 4’ x 8' 3-PLY OR 3/8''— 4° x 8 3 OR 5-PLY 
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Stud spacing 16" 
20" 


THIS SCHEME IS BASED ON THE USE OF LARGE PANELS AND THE COVERING OF MOST OF. THE JOINT BY 
AN APPLIED PANEL MOULDING SO PUT ON AS TO FORM A PANEL MOTIVE. IT SHOULD BE QUITE INEXPENSIVE 
AND SHOULD HAVE A WIDE APPLICATION FOR BOTH NATURAL FINISH AND PAINTED WOOD WALLS. 


4 x 8 PANELS ON STUDS, APPLIED MOULDINGS AND CHAIR RAIL OR 4: x 6 PANELS 
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SIMILAR TO (4) EXCEPT FOR ADDITION OF CHAIR RAIL 
ADVANTAGE OF (5) — SOMEWHAT BETTER FINISH THAN (4) 
4’ x 4° PANEL AREAS WITHOUT CHAIR RAIL COULD BE USED — WITH NO APPARENT ADVANTAGE 


4’x 8'x 3/8 OR 3/4" FIR OR PINE PLYWOOD ON 16" STUDS 
1/4 FINISH PLYWOOD APPLIED OVER THIS BASE 
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CAN USE 12° — 13" — 24" — 32” TOP PANELS. DIRECTION OF GRAIN IN TOP PANELS CAN BE 
CAN USE ANY FINISH WOOD. WENA EI) 
OE In OR INT SC USNOINGING ERT DOOR CAN BE COVERED TO MATCH WALL. 
STRIP NARROW OVERLAP MOULDING, ETC. THIS SCHEME IS APPLICABLE TO A GREAT VARIETY 
FINAL FINISH INDEPENDENT OF STUD SPACING. OF EFFECTS THROUGH THE USE OF DIFFERENT 
WOODS, SINGLY OR IN COMBINATION, CHANGE IN 
CAN USE A VARIETY OF PANEL SIZES TOGETHER. GRAIN DIRECTION, SIZE OF PANELS, INSERT STRIPS 


OR BEADS BETWEEN THE PANELS, 
FOR FASTENING TOP PANELS USE CEMENT, NAILS 


OR BOTH. COURTESY OF BEHR-MANNING CO. 


[19] 


Figure, 2 piece matched 
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QUARTERED—Flake Figure 


STUMPWOOD—Heart and 
Sap Character 


CROTCH—Moon Figure 


Lanett 
aed 
SaaS Oy 


QUARTERED—Fiddle-back 


QUARTERED—Large Mottle, 


2 piece matched 


fie 


block figure 


On this spread are presented actual photographs 
of veneers representing nearly all of the major 
types of figure which are generally encountered. 
The photographs are arranged for quick and easy 
reference. Figure types and grain character in 
veneers are determined in five different ways. 
(1) By varying the direction in which the knife 
or saw passes through the wood. The quartered 
and flat cut types are determined in this way. 


CROTCH—Feather Figure 
2 piece matched 


QUARTERED—Figured Sete 
2 piece cathedral matched Stripe 


QUARTERED—Pencil Stripe 


square matched 


QUARTERED—Small Mottle, 


or Beeswing Figure Figure 


QUARTERED—Cross- figured 


RAR as ate 


we ately of oa: uUcEes in eueetcts 


(2) By selecting different portions of the tree, 
Crotch and stumpwood types are examples of this 
selection. (3) By selecting those species in which 
the difference in color and density between spring- 
wood and summer-wood is distinct. (4) By cutting 
the wood in order to expose the rays, the end or 
curly grain. (5) By cutting the deformed or abnor- 
mal portions of a tree, Burls are an example of this 
method, and are generally produced on a lathe. 


ROTARY—Curly Figure 
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FLAT CUT—Cross Figured FLAT CUT—2 piece matched FLAT CUT—Plum HALF-ROUND—Plain 
Pudding Figure 2 piece matched 


STUMPWOOD—Highly Figured STUMPWOOD—Plain STUMPWOOD—Oyster Figure 
4 piece matched 


Reproduced through courtesy of the American Walnut Manufacturers’ Association and “Homefurnishing Arts” 


Pine Plywood painted white in B. Altman & Co., New York 


CALIFORNIA PINE 
PLYWOOD 


California Pine Plywood occupies a unique place in the Plywood industry. It is in the 
low priced field, fractionally higher in price than Fir. It has, however, a number of 
distinct advantages. It is lighter in weight, softer and of more uniform texture. It will 
paint or enamel far better than Fir because it will not check and the tendency of the 
grain to raise is slight. It is not a brash wood, permitting the edges to be smoothly 
moulded despite its veneer construction. California Pine Plywood lends itself admir- 
ably to re-veneering and effects substantial economies when so used as it is much less 
expensive than lumber strip cores and, as the surfaces are in a true horizontal plane, 
a sanded perfect surface is presented, entirely eliminating sunken joints frequently 
arising in improperly made lumber cores. 


California Pine panels are made in all thicknesses and in sizes up to 60” x 192”. Sizes 
larger than 4’ x 10’ however have scarf joints in the faces because of lathe limitations. 
The 1/8” White Pine panel is a most useful product as it is extremely flexible and 
very useful for simple or compound curves. 


California Pine Wallboard is less expensive than the synthetic boards and infinitely 
superior. It is stronger, stiffer, lighter, paints very much better and requires less paint 
because the surfaces are not nearly so absorbent. 


DUALTI' 


The Least Costly Fine Hardwood Panel 


Duali is our trade name for a Philippine wood of unusual characteristics which is 
manufactured into Plywood by applying the veneer to Fir cores or centres. By so 
doing a beautiful panel results, widely useful and at a cost substantially below any 
comparable product. 


The wood is hard, its color ranging from light to dark tan. Duali stains Walnut, 
Mahogany, Oak with remarkable fidelity to the woods which it simulates and is a 
perfect paint base. The veneers, all of which are rotary cut, are cut 1/12” or thicker 
eliminating any possibility of the Fir grain showing through the finish. Unlike many 
other Philippine woods, it is not hairy and nothing but the usual finishing procedure 
is necessary. While new in its present form, we have marketed millions of feet of 
Duali Plywood of different construction with complete satisfaction to our clientele, 
many of whom have favored us with letters praising its appearance and its behavior. 
All Duali Plywood is made with water-resistant glues and is available in standard 
sizes from any of our warehouses or cut to dimensions for direct shipment in straight 
carloads or with Fir Plywood from our mill at Seattle. 


* Trade Mark Registered. 


WELDWOOD * PLYWOOD is a trade-marked name given to Plywood manu- 
factured under the resin process as described on page 11. It renders Plywood 
so manufactured absolutely waterproof and impervious to bacterial deteriora- 
tion and for the first time makes possible an absolutely unassailable product. 


Weldwood Plywood is being used for decks of sail boats. Weldwood can be 
safely used in damp climates without fear of separation and therefore should 
be specified in any woodwork, whether interior panelling or furniture, which 
is subject to a considerable degree of moisture. 


Panelling in ocean liners and yachts as well as veneered furniture used aboard 
such vessels should be manufactured under the Weldwood process. We will 
unconditionally guarantee Weldwood Plywood against separation under all 
conditions. The additional cost is slight. 


Resin gluing is undoubtedly the most important contribution to veneering. It 
has opened up for Plywood tremendous fields such as the pre-fabricated 
houses, outdoor signs and marine work where hitherto the use of Plywood has 
been very definitely limited because of the inability to produce an absolutely 
waterproof panel. 


OUTSIDE WALLS 


Weldwood has all the properties required for use in exposed places. A close 
grained surface wood such as Poplar or Birch is desirable for such use because 
the checking tendencies are less than on soft woods and because it presents a 
better painting surface with no grain raise. Weldwood in natural woods such 
as Walnut and Oak may be specified for exteriors including store fronts or 
building facades. 


The Weldwood process has so extended the logical use of Plywood that archi- 
tects and engineers must view it in the light of a new material.{ 


* Trade Mark Registered. 
| See table of engineering data, p. 33. 


Amphi-craft COURTESY OF HERRESHOFF Hot plate press COURTESY OF ALCOMA PLYWOOD CO, 


PLYWOOD 


IN SHIPBUILDING 


We have manufactured the Plywood used in about 75% of the ships built during the last ten years. They include: 


STEAMSHIPS YACHTS 
Butt Steamsuip Co.—Angelina Panama Paciric Line—California Mr. Tuos. F. Manvitte’s Hi Esmaro 
Butt SteaAmsHip Co.—Manuela Panama Paciric LineE—Virginia Mr. Wm. D. Srorespury’s Nedeva 
Dotiar Line—Pres. ‘Hoover Grace Line—Santa Clara Mr. J. P. Morean’s Corsair 
Dotiar Line—Pres. Coolidge U. S. Lines—Manhattan (Furniture) Mr. CorneLius VANDERBILT’s Winchester 
P. & O. Line—Florida U. S. Lines—Washington (Furniture) Mr. Cuartes F. Dane’s Vanda 


Installations of our PLYBESTOS bulkhead panels are to be found in the following: 
EXCALIBUR, EXCAMBION, EXETER, EXOCHORDA (AMERICAN EXPORT LINE) 


Installations of ARMORPLY include: 
SCANMAIL, SCANPENN, SCANSTATES, SCANYORK (AMERICAN SCANTIC LINE) 


Installations of FLEX WOOD include: 
U.S.S. TUSCALOOSA—OFFICERS’ WARDROOM 
EARL CARROLL’S YACHT 


Excepting for the fact that waterproof glue has invariably been used on all of these 
panels, the type of construction which we have used is varied. Most of the bulkhead 
panels for staterooms have been made with a White Pine core for light weight and 
faced with Birch or Gum to provide a hard surface which will take a smooth paint 
job. In public spaces where the panels are large and exotic woods in design are fre- 
quently used, the construction has been a Chestnut lumber core with Poplar cross- 
banding. Panels in size up to 4’ x 10’ have been delivered depending of course upon 
the deck height. In the millions of feet of Plywood which we have delivered to the 
principal shipbuilders of the United States, we have had no failure of this product 
which has heretofore been glued with Casein glue but is now being glued with the 
resin process because of its vast superiority. 


Diesel Yacht ‘‘Aras”’ COURTESY OF BATH IRON WORKS Interior of ‘‘Aras”’ PHOTOS BY EDWIN LEVICK 
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COURTESY, ‘AMERICAN ARCHITECT”’ 


Avodire Crotch Brazilian Rosewood Bubinga 


PLYWOOD IN THE FURNITURE FIELD 


Tremendous quantities of Plywood are used in the manufacture of furniture and radio cabinets because of the beauty 
obtainable in matched veneers and the superior strength and workability of laminated wood. It is interesting to point out 
that Plywood is more expensive than solid wood. Unfortunately the term “veneers” carries to most people a sense of some- 
thing cheap or inferior. Actually a good Mahogany Plywood top (usually 13/16” 5-ply) costs more than one of solid 
Mahogany. 


The beautiful appearance of furniture and radio cabinets is obtained by carefully selecting and matching figured woods. 
Even the hidden parts, drawer bottoms, backs, etc., are made of Plywood because of great strength and freedom from 
warping, and light weight. 


Furniture Plywood is made to order at the mill in exact accordance with the manufacturers’ specifications, either flat or 
curved. It is furnished cut to size, nicely sanded, ready for machining and assembling. Because of our facilities we are in 
excellent position to handle this type of Plywood. 


Curved pew backs and seats are made with heavier Plywood. These are manufactured in special forms under great pres- 
sure. So manufactured, they will definitely maintain the desired shape. Many of the standard forms and shapes are avail- 
able at our mills and can be used without special surcharges. Special forms for modern furniture can be made to order to 
produce effects similar to the curved walls in the Men’s Bar of the Waldorf-Astoria Hotel. 


SPECIFYING PLYWOOD 


A perusal of this booklet will show that there are many types of Plywood from the very inexpensive for minor and relatively 
unimportant uses to the highly ornamental or technical Plywood intended for exacting use. On the latter, specification by 
Plywood manufacturers’ name is necessary because of the skill required in performing the intricate processes necessary to 
a perfect result. Lest this suggestion be misinterpreted, we wish to point out that there are a number of Plywood manufac- 
turers turning out a high-class product, three of whom make a fine resin Plywood such as Weldwood, but as the competitive 
contractor is not apt to be a judge of fine Plywood, the names of manufacturers should be used and the words “or equal” 
should be omitted. 


The United States Plywood Company, Inc., is the largest organization of its kind. It maintains warehouses from Coast to 
Coast and has one of the largest and most modern manufacturing plants located at Seattle, Washington, a Flexwood plant 
at Louisville, Kentucky and co-operating hardwood panel plants in the East and Middle West. It conducts its own fleet of 
trucks for delivery and has a sales personnel available in any part of the United States. 
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The office of Patrick J. Hurley in Washington, D. C. showing bare 
walls before Flexwood installation. 


Mess 


The work of transforming Mr. Hurley's office begins. Photo shows 
workman hanging Flexwood. 


Mr. Hurley’s office after Flexwood installation, showing the use of 
Walnut Flexwood in panelled treatment—a lovely, mellow effect 
achieved quickly and without extravagance. 


Flexwood 


Flexwood is genuine wood veneer cut to 1/85 of an 
inch, glued under heat and hydraulic pressure to cotton 
sheeting with a waterproof adhesive. A patented flexing 
operation breaks the cellular unity of the wood to pro- 
duce a limp, pliable sheet which may be applied by 
hand to any smooth surface, flat or curved. Waterproof 
Flexwood cement, which makes a permanent bond, is 
used to apply Flexwood. Standard sizes of stock mate- 
rial are 18 inches and 24 inches wide and eight foot 


and ten foot lengths. 


Dry plaster, steel, Fir plywood, hard wallboards, tile, 
marble, asbestos, glass, etc., make perfect backgrounds 
for Flexwood treatment. Sheets may be hung horizon- 
tally or vertically for modern sheer wall treatments or 
for Georgian or classical panel designs. Inlays and 


murals are produced by combining various woods. 


Columns, round or square, can be completely wrapped 
with Flexwood. Sharp corners and fluted pilasters are 


treated as easily as plane surfaces. 


THE MECHANICS OF INSTALLATION 


Mechanically, Flexwood is very simply installed. The 
background is sized with Flexwood cement. Another 
coating of cement is brushed on the Flexwood which is 


then hung in the manner of any sheet wall covering. 


A stiff broadknife, used with considerable pressure, 
smooths out the Flexwood, removes air spaces and fur- 
nishes the necessary contact. Any skilled paperhanger 
can do a perfect job by following printed instructions. 


Flexwood, because it is wood, takes any wood finish. 
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In this typical office installation a strikingly beautiful effect was 
obtained with Half-round Walnut Flexwood in Georgian panel design. 


OES 


This charming Colonial bedroom uses Knotty Pine Flexwood to achieve 
its cosy luxury. 


A handsome living-room with matched Walnut Flexwood panels in 
an apartment high above New York in the new Waldorf-Astoria 
Towers. 


HOW FLEXWOOD MAY BE USED 


Flexwood in the hands of the designer is a tool as 
essential as metal, paint or glass for creating modern 
effects. Its uses are limited only by the ingenuity of 
the designer. 


Flexwood treatment is not to be confused with any 
other means of creating wood interiors. Instead of tak- 
ing the place of cabinet work, the two are frequently 
combined by using Flexwood for curved surfaces, 
wrapped columns, etc., and Plywood for the panelled 
sections. In many cases flush treatment can only be 
accomplished with Flexwood and its definite economy 
when used in this manner makes it possible to create 
a wood interior for little more than the cost of a paint 
or paper treatment. 


The definite economy of Flexwood is particularly em- 
phasized when it is used in buildings governed by city 
fire ordinances. 


WOODS AVAILABLE 


Rare and exotic woods from all corners of the earth 
are available in Flexwood, making it possible to create 
and execute distinctive interiors in from 25-50% of the 
time normally required. Wood selections can be made 


from actual flitch samples. Some of the woods avail- 


able are: 
Mahogany Harewood 
Walnut Macassar Ebony 
Oak Tamo 
Prima Vera Rosewood 
Redwood Burl Butt Walnut 
Knotty Pine English Oak 
Orientalwood Maple 
Satinwood Avodire 
Zebrawood Lacewood 
Claro Walnut Crotch Mahogany 


Flexwood meets every decorative requirement in the 
field of homes, offices and institutions. When the luxury 
obtainable only with genuine wood treatment is desired 
and economy and time are imperative, Flexwood is 
the answer. 


ecortalive 
MICARTA 


A Modern Material for Interiors and Exteriors 


Fascinating things are being done with the new Westing- 
house product MICARTA. Technicians describe it as a com- 
bination of synthetic resin and paper or fabric. 


The designer of furniture and of architectural exteriors or 
interiors discovers that Micarta is stronger than castiron; that 
it has 90 per cent of the tensile strength of aluminum yet only 
half the weight. He finds it resilient and flexible, for applica- 
tion to rounded surfaces; but tougher than a fine hard wood, 
and even easier to saw or fit into place, because it has no 
“grain” and will not split or check. It is not affected by water, 
oil, dilute mineral acids and alkalies. Heat does not injure 
it up to 250° F. But, most important of all, its processes of 
manufacture give it a glass-smooth finish in any color or 
design, making it ideal for interesting effects in the finest 
modern spirit. 


Although the flexibility of its manufacturing methods permits 
remarkably natural reproductions of wood, marble, or opaque 
glass, the finest results with Micarta have been achieved by 
those who recognized that it was not a “substitute” for any 
other material, but a new material with its own individual 
beauties and advantages. With Decorative Micarta available 
in more than thirty-two standard colors and designs, the basic 
field of application lies in creating new decorative effects 
rather than in imitating the old. 


Decorative Micarta is designed for two principal classes of 
application, veneering and paneling. Furniture, stores and 
office equipment, wainscoting, ceiling work, bases, chair rails, 
filler boards, etc. belong to this first classification. For veneer- 
ing purposes Micarta sheets are supplied in thicknesses of 
We in., 349 in., and % in. in standard sizes of 48 in. x 96 in., 
36 in. x 72 in., and 48 in. x 48 in. The sheets may be glued or 
cemented to plywood, wood compositions and metal, or 
molded to other plastic materials as required. 


Paneling applications include construction work of all kinds, 
such as wainscoting and partitions. In the case of certain 
colors and kinds of Micarta it includes store fronts, signs and 
other exterior work. In ship-building and airplane construction 
both the sheet and panel have been used successfully. For 
paneling applications Micarta is supplied in three forms: 
Micarta Preswood, 2 in. and %p in. thick; Micarta Wemcore 
(a specially-treated core material developed and used by 
Westinghouse) %2 in., 4 in. and %g¢ in. thick; and Micarta 
Asbestos 4 in. and ‘Ag in. thick. 


Micarta is less expensive than most other materials commonly 
used for table tops, soda fountains and bars. It compares in 
first cost with the best grades of wood veneer, but because it 
will never need refinishing it actually costs less than wood 
in the long run. The application of Micarta to Plywood, and 
other surfaces is simple and can be done successfully by any 
furniture or fixture manufacturer or cabinet maker. 


Compared with other materials that have been used for 
kitchen and bathroom walls, Micarta has many distinct ad- 
vantages. Usually, these rooms are subjected to moist, 
steamy, atmosphere that very quickly destroys the finish and 
appearance of most materials. Micarta stands up under these 
conditions. It retains its lustre, color, and new appearance. 


Micarta is especially valuable in remodeling and moderniza- 
tion work. It is easy to apply to plastered walls and can be 
cut and fitted with ordinary tools. 


Micarta bathroom at the home of Mr. G. J. Pettits, Peekskill, New York. 


* OPERATIONS IN MICARTA VENEERING 
FOR MANUFACTURING TABLE TOPS, BARS, COUNTERS, ETC. 
NOTE: {NLAV PLA 


Eset 
VENEERED SHOULD BE ONE SNCH 
LONZER EACH DIMENSTON. 


E:RST STED 
ZLUINE EDZE STRIPS 
4E §TRIP§ ELUED TO 
END APPROX. Ye’ ABOVE 
BELOW FACE OF CORE. 
N DRY, PLANE FLUSUe 


INLAY SUEETS OF INCARTA 
HELD iN ALTENIAENT BY 
USE OF WOOD BLOCKS. 


SECOND STEP 
CLUINZ TOP AND BOTTOM SHEETS 


CUT INCARTA SHEETS # OVERSIZE 
TO EVE APPROX. OVERHANZ 
ON ALL EDZES TO TAKE CARE 
OF $LEPPAGZE iN ALUING. 


THERD STEP 
FINTSHING 


DNL4$ TOP AND BOTTOIA SHEETS 
FLUSH WITH EDZE STRIPS ADDING 
SLIZHT BEVEL. USE SHAPER 
OR HANDPLANE AND FEINi$H 
WITH FILE AND SANDPAPER. 


DETA?L SHOWINE BLOCKS 
HOLDINE JASCARTA &N PLACE 


ETED WOOD $TRIP 
AS §TOP AND EZUiDE 
LUINE EDEE 

TH HORIZONTAL 


ARMORPLY 


METAL FACED PLYWOOD-—LIGHT YET STRONG 
STRUCTURAL AND DECORATIVE 


To meet the engineering requirements of light weight with maximum 
strength, ARMORPLY metal-faced Plywood is offered in a number of 


constructions with various combinations of metal. 


ARMORPLY exterior panels as used in the Burlington Zephyrs and similar 

type high speed trains is a combination of |/4"' Plywood, .0156 18-8 stain- 

less steel and 2-ounce copper. For the panelling of truck bodies in such 

ee id. Greer ee fleets as the Borden Company, Moran Transportation, Metropolitan Dis- 

panels, tributors and others, the ARMORPLY used is a combination of 1/4" or 34" 

Plywood with a facing of thin galvanneal steel. This construction is available 
from stock in many sizes and has many structural applications. 


Long before there was official agitation for greater safety at sea ARMOR- 
PLY, with its fire-resisting metal face, was being used for protection against 
fire. For maximum efficiency the Plywood can be fireproofed by impreg- 
nation. It is an ideal construction for stateroom partitions. 


Manufacturers of fine hospital and restaurant equipment find many uses 
for ARMORPLY with a facing of Monel Metal, Allegheny steel, stainless 


steel or chrome plated metals. 


For store fixtures there is a special ARMORPLY construction for show 
case doors. It consists of a steel core with veneer crossbands and selected 
matched veneer faces. This panel remains perfectly flat and can be used 
in a 3%" thickness or less. 


Modernization of old elevator cars is simplified by using another special 
ARMORPLY construction. ARMORPLY of !/4"" thickness, galvanneal faced 
two sides and weighing only 2.4 lbs. per square foot is generally used. 
When a wood finish is required, one metal surface is faced with 1/28" 
veneer of any kind. Panels of !/5"' or 34" thickness are sometimes used 
for doors. 


ARMORPLY can be worked with average shop equipment, cut on a band 
saw, nailed, drilled, routed and bent when necessary. 


Gane StRw 


BUFFALO ROKHESTE? S Dank Kayne 
/N SS BERD ROCHESTER 
: SURACUSE Jake 


Part of a fleet of more than 100 Armorply bodies operated by Moran Transportation Co., 
Buffalo, N.Y. 
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GLOSSARY OF PLYWOOD TERMS 


BACK—The veneer sheet on the underside of a plywood panel, corresponding in thickness, frequently in wood, 
to the face veneer on the upper or exposed surface. 


BURL—A type of figure produced by cutting through burls, which are wartlike protuberances on trees. They 
contain the dark pith centers of a large number of undeveloped buds. 


CHECKS—Small hair-line splits which generally occur only in finely figured crotches and burls, caused chiefly 
by strain produced in the seasoning. 


CORE—The center stock of a plywood panel. 


COUNTER FRONTS—Lumber core Plywood, usually twelve feet wide, the face grain of which runs vertically 
with the short dimension. 


CROSS-BANDING—The veneer sheet between the core and the face veneer. Its grain runs at right angles to 
the grain of the core. 


CROTCHWOOD—Highly figured veneer produced from that portion of a tree where two limbs unite. 


FACE VENEER—The veneer sheet on the upper side of a plywood panel. Its grain runs parallel to the grain 
of the core and crosswise to the grain of the cross-banding in 5 ply construction. 


FIGURE—Figure is the pattern formed by peculiar or abnormal arrangement of the elements within the tree; 
by reflected light caused by that arrangement, or by the exposure of the medullary rays. 


FLAT GRAIN—Refers to the grain produced in approximately tangential or plain cut veneers. 


FLITCH—(a) A hewn or sawed log or a section of a log made ready for cutting into veneers by shaping up 
the edges, etc. (b) After cutting a complete bundle of thin sheets laid together in sequence as they were 
sliced or sawn. 


GRAIN—A rather loose term applied to the alignment and arrangement of cells and other elements of wood as 
it occurs in the living tree. 


GRAIN CHARACTER—The pattern produced by cutting through growth rings and exposing the layers of 
springwood (porous) and summerwood (dense) and of prominent vessels, thus producing a varying pattern. 


HALF-ROUND—A method of cutting veneer to bring out certain grain character, accomplished in a manner 
similar to rotary cutting except that the piece being cut is mounted, off center, on a “stay log,” a device that 
permits the cutting of the log on a wider sweep. 


HARDWOODS—General term used to designate the lumber produced from broad-leafed or deciduous trees in 
opposition to the so-called softwoods, those produced by evergreen or coniferous trees. 


HEARTWOOD—The inner, matured portion of the tree, darker in color. 


KNOTS—Cross section of a branch or limb whose grain usually runs at right angles to that of the piece in 
which it occurs. 


KNOTS, PIN—A knot less than 14-inch in diameter which obviously shows a distinct central portion, as dis- 
tinguished from swirls. 


LUMBER CORE CONSTRUCTION—Plywood core a center of narrow edge glued strips of lumber. 
PLY—A term that designates the number of layers or laminations of a plywood panel as 3-ply, 5-ply, 7-ply, etc. 


QUARTERS—OQuartered or striped wood are sheets where quartered grain predominates with little or no heart 
grain. Quarters are produced by removing the center (or heart grain) from the sheets, or by cutting quartered 
flitches. 


ROTARY CUT—A manner of cutting veneer by which the entire log is mounted centrally in a lathe and turned 
against a broad cutting knife which is set into the log at a slight angle. 


SAPWOOD—The outer living portion of the wood in a tree. 


SLICED—A manner of cutting veneer by which logs or sawn flitches are held securely in a slicing machine 
and passed across a large knife which, shears off the veneer in sheets. 


STUMPWOOD—Obiained from the bdse or stump of a tree. Figured stumpwood occurs where the wood fibre is 
crinkled into wavy ripple marks during the process of growth. 


SWIRLS—(a) The small spots developed by irregular grain adjacent to a pin knot, usually where the black 
center of the pin knot itself does not show, is also described as a swirl or cat eye. These usually are but a 
fraction of an inch in diameter. (b) Irregular grain, usually surrounding knots or crotches. Small sheets with 
swirl figure are produced for overlays and small matched panels. 


VENEER CONSTRUCTION—Plywood made entirely of Veneers. 
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AVAILABLE WOODS FOR SPECIAL PLYWOOD NOT CARRIED IN STOCK 


NAME TEXTURE COLOR FIGURE ORIGIN REMARKS 

ACACIA Ananesan toto einer bial nee a as hard vellowgs @e sb cr Near East 

Nelow vain eins pews co ee an e.a medium dark brown mild Philippines 

RmiqGue Satis eee an ane very hard Sear brown mild Guiana and Cuba Mostly used for inlay. 

(Amaranth iy, seeracen hie ayes tis) s)a¥s very hard urple mild to high Guiana Other name Purpleheart. 

Amboyna Burl on. see eee: medium fight brown curly Guiana Very beautiful; quite expensive. 

‘An dirobare iets aren totshe bo sy0cenciav: hard brown stripe South America A Ford Co. product. 

Apple tactdtetteteitce noni wets medium light plain UrSsa. Used for inlays and turnery. 

‘Ashi(Amaerican) i. ..creciesnusarcsre medium light brown medium USS. Ae 

Ash’ (Binglish)) 3 y.20o ce i0ie vnce see medium light medium England Also to be had in burls. Similar in ap- 
pearance to Olivewood. 

Ash (Machine Cut)............ medium light scalloped U.S. A. Cut with wavy knife, producing 

. unique figure. 

Ash (Japanese)........... Mave SEE TAMO 

Ash (Hungarian) . .medium light tan brilliant Hungary A gorgeously figured wood. 

CAS DOTA ey sete eetoie re cniielesiotey aay Ofehe real 0s medium light strong U.S. A. Sometimes called Silver Poplar. Can 
be had in highly figured crotches of 
large size. 

IAN OCA G namictert terete) ove. Sipe eas Gas medium hard light yellow strong Africa Carries heavy cross-fire. 

AV OUS Merger ete tial Siniei sia sale medium light yellow stripe Africa Sometimes used in place of White 
mahogany. 

AISA Siete sneha Mei rereta very soft white none So. America The lightest wood in weight; little 
strength. 

Baleustre fare. 5 s)stna soe oslo aslo hard orange medium So. America Fine for modernistic work. 

ABS WOOG bares Mugen ecto! ok soft white none U.S. A. Well behaved light—easily worked. 

Beanwood ccs nis deter wees hard brown plain to stripe and curl Australia 

Beebe maine ierfocueaiees hard pale cherry red mild U.S. A. or Europe Quartered wood—shows small speckle. 

IBeeiw ood savet ei seve cconsvnceteiele ars very hard red mild British Guiana For inlays. The violin bow is made of 
Beef wood. 

Petnobare Peer ea artes cis ete ated hard brown mild Guiana Oily wood not unlike Teak. 

eR aire theaters carat oie red or white mild USS. AS, Excellent for painting and staining. 

Birch (Curly) red or white strong U.S.A. For unique relatively inexpensive ef- 
fects—Early American, 

Birch (Swedish) yellow white gnarled Sweden Also known as Alpine burl. 

Blackwoo deep red brown cross figure and mottle Tasmania 

WB OGL Ge Siaintercuss caters cise ievaeeans Gis yellowish brown rope and broken stripe Africa 

IBOSSOSiicisjarc seh crcheveeve aes avstncatars light mahogany good Africa 

Bubinga...... rose strong Africa Sometimes called “Faux Rosewood.” 

iButlornutanauanccscone. yellow gray like walnut aSi 

G@amarontera cose cee eens 

eS Cie OPP ORO OU DD OD SATIS light yellow with strong Brazil 
dark streaks 
red very strong U.S.A Knotty wild figure for closet lining 
and strong cover effects. 
red mild Africa Like a very mild mahogany. 
light red good U.S. A. Genteel close-grained wood. 
brown and yellow plain to broken stripe India 
rose very highly Central America 


yellow brown with stripe and grain figure 


dark streaks 


West Indies 


Stickwood 


Roth aint recht Sarees ORE reddish stripe South America Available only in small quantities. 

Cypress Crotch cream beautiful WUAS2AG Also called Faux Satine. 

DAO mine Ses eet micraen. hard grayish brown stripe and mottle Philippine Islands 

Degame (Lauan Wood)......... medium yellow mild Central America 

iBhonya(Gaboon)i,,csn sn. aoe ee very hard brown black medium Africa The blackest ebony. 

Ebony (Macassar)............. very hard brown and black stripe Dutch East Indies A rich, warm cabinet wood. 

Elm (Carpathian Burl)......... medium coffee swirl Africa Gorgeous figure. 

imi (English) ieee oe siennaner oe medium light coffee swirl England 

calyptisie. sete ace he teen aes medium tan good U.S. A. 

PROLISS Adi jontaniinsvelslers wewiek medium brown stripe Central America On account of gum in the wood it is 
not a desirable cabinet wood. 

IE POMOM et ie aie te hn Tere SAME AS CORDIA 

GoncalorAlvesteer een eee medium coffee very high South America 

GRAM ACO fos pore cecseancar sherk SAME AS COCUS 

Guianacostaljnmnsscac ues enter medium brown stripe Central America 

GU JOR oe et yess Sie sivas o-2 Sie hard yellowish tan stripe India Used largely for flooring; very little 
available in this country. 

Ham w OOdmeemcs misieisnads wrarieds medium white heavy x-fire England English Sycamore. 

Harewood! (Gray) i005... 00.05% medium silver heavy x-fire England English Sycamore dyed. 

ONSITE) ce tee gas hard white meagre U.S. A. Fine for inlays. 

Holly (Ebonized).. 2. es hard black meagre WASSAy 

Lin QUE: bone aswusn dom cons Uomo hard brown high Brazil Brazilian Walnut. 

Farnaler eter kasd ti Ciomecenisccue ke hard bright brick red stripe Australia Very little available. 

TENIZer Om re bee e ORy eee ners SAME AS GUANACOSTA 

IReclobran eins tai nite crn ies ae SAME AS GUANACOSTA 

ISiintaore Casa ounocdeD ooToorod hard violet brown brilliant South America 

streaked with black 

kG onapomosacuadiocn Osean bia hard 

Koko ccd sc ental eters eleuag hard dark brown mild Burmoli 

Lacewood (Silky Oak).......... medium light brown small and large flake Australia Australian Oak. 

Laurel (East Indian)........... medium reddish brown strong wavy East Indies 

PIC SE eter rate raai ees sieriae ec tete ater teeny UL Pe aatetiiiases ec: Wamp Mamet ci tinker tet West Indies 

TOM CAL ee soem mats isla ale ee SAME AS TIGERWOOD; SOMETIMES KNOWN AS AFRICAN WALNUT 

Madrone (Bur!). sce . .medium pink cast swirl U.S. A. 

Mahogany (African) medium red to red brown stripe—broken stripe— Africa Carries a large variety of figures, in- 

x-fire cluding crotches. 

Mahogany (Cuban)............ hard light red mild—beautiful Cuba 

Mahogany (Mexican)...........hard red mild Mexico 

Mahogany (Philippine)......... medium red medium Philippine 

Mahogany (San Domingo)...... hard red good San Domingo 

Mahogany (Sapele)............ hard red MALrOWAStLIPG) | ee le eiclcteiete Excellent for diamond matching. 

iIMaidou! Bal }cicosick cj. cota medium red very strong 

IVA SAS Bees Gis wecr tunities hard greenish gray light and dark streaks West Indies 

IMiansoniara secede ire ieee hard walnut brown plain to stripe Africa A good substitute for walnut where 
very long lengths are required. 

Maple tzesnacerehaicreriisetecstsl oon: very hard white mild WS EN 

Maple (Birdseye).............. very hard white high U.S.A. With well-known Birdseye figure. 

Maple (Curly).... .. very hard white curly USA. 

Maple (Quilted) . : . -medium white cloud like U.S. A. Fleecy, cloud-like figure. 

Maple (Australian). hard light red deep Australia A beautiful unique refined deep wood. 

Maple (Burls)\i icc. cnne sete ee hard red swirly WARE AN 

Maple (Australian Butts)....... hard light red high Australia 

IMlarnutie a> ci tsieteacies< ocsterniehevare . 

IMlarnpad’vein oer iayti ets on sore'exelia'e sve a. she soft white plain South America None available commercially. 

IMlauSOMIet Eee nesses cas feic e's) op ciayeniies 

Myrtle Burl 2 cgi a tie an ro ees medium red heavy swirl U.S. A. California Redwood. 

INAETA rane susie atin cee ee ake hard yellow and red stripe and grain Philippine Islands 
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AVAILABLE WOODS FOR SPECIAL PLYWOOD NOT CARRIED IN STOCK (continued) 


REMARKS 


Red, white, plain and quartered. 
Finest cabinet, wood and most dis- 
tinguished; ‘‘Pollard Oak.” 
own as Yuba. 


Sometimes called Oriental Walnut. 


NAME TEXTURE COLOR FIGURE ORIGIN 

BK Serre cen ohne ene medium tan varied U.S. A. 
‘Oak i(hinghish)osarcencnca oe hard brown deep subdued England 
Oak ((Lasmanian) sae ene eee hard brown wild Tasmania 
Olivewood ir. 7s cna eee hard light good Italy 
Ovientalwood. meee nee medium light brown pronounced x-fire Australia 
Padouk: 5. Gucci Sihenitan ese ae hard blood red uniform Africa 
Péarwood tye eee oar soft yellowish red good Europe 
Perobbac. aye arte cna hcoironhtae hard rose mild Brazil 
Pine (White) acc emi aire soft white mild Idaho (U.S. A.) 
Pine (Knotty pee cee eee. soft white selected knots UES: Ae 
Pinei(California)ie-y soe ieee soft yellow white medium California 
POOD ss oats nieteaptobre + lero ees hard pinkish plain India 
Poplar (Whitewood)............ soft yellow none U.S. A. 
Prima Vera (White Mahogany)..medium yellow white stripe and x-fire Central America 


Burpleheartiaccucr se ene 


SEE AMARANTH 


Also known as Corail and Vermillion. 


Usually rotary cut for paint work. 

Practically none available commer- 
cially. 

For painting and staining. 

Rich satinlike wood. 


Redwood Burl... soft deep red intricate swirl California 
Rose Laurel. . hard tan mottle Australia 
Rosemay hard pinkish grain figure Australia Little available commercially. 
Rose Pamel....... ‘ 
Rosewood (Brazil)............. hard dark red high flower—dark and Brazil Usually cut rotary or half-round, pro- 
: light ducing beautiful effects. 
Rosewood (East Indian)........ hard straw—to dark red stripe East Indies 
Rosewood (Honduras).......... hard medium red high flower Honduras Lighter in color than other Rosewood. 
Sabicu- Papen serine oe ee eee hard brown mottle, stripe and grain West Indies 
Samba nonmemern arco. ee bae soft cream gray stripe Africa 
Santa UWaria ys 0h.c..6 ecas bos ees medium pinkish plain Central America Used particularly for drawer bottoms; 
; not a high class cabinet wood. 
Fabx Satinessa agi sittin aan soft light yellow very pronounced WS 2A Cypress Crotch. 
Satima (French)... 54. sc shes. hard red brown mild France 
Satinwood (Brazil)............. hard light yellow stripe and cross-fire Brazil 
Satinwood (East Indian)........hard light yellow stripe and flower East Indies The true Satinwood. 
Sequoia (Redwood)............ soft red pronounced USS AG 
Sisco Ween A ey ein eve ianyt are hard yellowish brown stripe and mottle India 
Spmices(Knotty) en ee en cre soft yellow branch and round knots U.S. A. Simulates English Deal. 
Sycamore (U.S. A.)............medium light brown interesting flake U.S. A. 
Sycamore (English)............ medium white heavy cross-fire England Harewood undyed. 
“Pakisey cine sien a eee hard brown stripe and mottle South America 
Tamo (Japanese Ash).......... medium tan swirl and peanut Japan A gorgeous lively wood. 
Weak.(GJava) ite on tatarvoreetieee te hard warm brown mild to medium Java 
Meaky(Rangoon))csr vane ee hard warm brown mild to medium Africa 
Chitkaercenmieecine tetas cateooeas hard mahogany stripe and mottle India 
huya Burl epee cree. Sea medium rich red brown curly swirl French Africa 
PPigerwOod ity cis ack ree een hard light brown narrow stripe Africa Sometimes called African Walnut. 
Pulipwood jaccceutes one naec hard light streaked light, streaked with red 
and yellow 
Walnut: cso. conc ones hard brown highly varied U.S. A. Obtainable in stripe-heart burls and 
crotches in wide variety. 
Walnut. (Brazil). nee er ana deep brown pronounced Brazil Also known as Imbuya. 
Walnut (Circassion)............ hard light brown and strikingly strong Asia One of the very fine cabinet woods. 
black light brown with black 
Walnut (Italian) light brown stripe Italy Somewhat lighter in tone than Ameri- 
: can Walnut. 
Walnut (French)... light brown stripe France Similar to Italian. 
ALTA S SRA ee hc tan stripe, butt and mottle Australia 
Whitewood 07.2 .1.cch uitnny eee SEE POPLAR 
Yuba seeps. oo eee brown oak type Tasmania Also called Tasmanian Oak. 
strong x-fire 
LOANS. 28a lce daelnereyaarese hard black and tan like Zebra skin Africa Used frequently for modernistic work 
NAME TEXTURE COLOR FIGURE REMARKS 
INGOTS ee dew Ate a hard white mild Extremely smooth surface. 
IBASSWOOGHEN as etn cn Ste meters soft white unfigured 
IB Ir hi reer tse Meer . hard white or red mild figure 
Cedar perenne ee soft bright red highly figured aromatic 
Ghestnutyne ee epee . soft brown highly figured 
Dualit. ate oe hard light tan medium figure Excellent; inexpensive. 
inet eee ee medium yellow wild figure Inexpensive 


Grumnkck lain) pee eee 
Gumi(hhieured) eae 


medium hard 
medium hard 


reddish brown to white 
reddish brown 


mild figure 
very highly figured 


Cabinet wood. 


highly figured; stripe or cross-fire 


(carried in) stripe, broken stripe, 
plain and cross-fire 

(carried in) birdseye, curly, unse- 
lected and plain white 

(carried in) quartered large flake 
or mild figure, plain sawn and 
rotary cut 


carrying small well distributed 
sound knots 


stripe figure 
(carried in) stripe-heart, stripe 
and cross-fire figures 


(Orientalwood) ere nee hard light brown 

Mahogany (African).......... hard red 

Maple). aeeereaniccngreien cote hard white 

Oak are eaten er oe ee hard tan 

Pine (California White)....... soft yellow—white 

Pine (Knotty Idaho)......... soft white 

Poplar (Whitewood).......... soft yellow unfigured 
Prima-Vera (White Mahogany) medium hard 

Walnut (American black)..... hard light to dark brown 

Walnut (Circassion).......... hard light brown and black 
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highly figured 


Excellent painting surface; 
easily worked—inexpensive. 


STRENGTH OF VARIOUS SPECIES OF 3-PLY PANELS 


All plies in any one panel of the same thickness and of the same species; grain of successive plies at right angles. All 
material rotary cut. Vegetable glue used throughout. Eight thicknesses of plywood, ranging from 349” to 34”, were tested. 


Average 
specific Column-bending modulus. Tensile strength. Modulus of elasticity. 
gravity of 
plywood 
Species. based on Parallel.* Perpendicular.* Parallel.* Perpendicular.* Perpen- 
oven-dry Parallel dicular 
weight (1,000 (1,000 
and vol- | Num-} Pounds |Num-| Pounds |Num-| Pounds | Num-| Pounds pounds pounds 
ume at | ber of | per square | ber of | per square | ber of | per square] ber of | per square} per square |per_ square 
test. tests. inch. tests. inch, tests. inch. tests. inch. inch) .* inch). 
shrablackmene mr arcrin: 0749 120) |) 7, 760° |) 1205) 1779" |) 120 || 65 180) | 120) | 3,940 1,073 96 
Ash, commercial white. . .60 | 200 | 9,930 | 200} 2,620 | 200 | 6,510 | 200} 4,350 1,420 143 
iBasswoodmee rein 42 | 200 | 7,120 | 200} 1,670 | 200 | 6,880 | 200] 4,300 123 85 
IBeecheeei rays weary. .67 | 120 | 15,390 | 120} 2,950 | 120 |13,000 | 120} 7,290 2,149 167 
‘Bireh} yellow s-e ee .67 | 195 |}16,000 | 200 | 3,200 | 200 | 13,200 | 200 | 7,700 Zy 209 197 
Cedar, Spanish......... CALS | TSO 460m pion ASOM EES as 5.2000) 1S: |mesn340 1,032 84 
(Cherry eee ee ee COOm |W Llon La 2OOm lon |eonocOma eld Smit 8) 460s) lil sy |i 5e920 1,627 152 
(Chestnutwerent ere A383 40 | 5,160 40 |} 1,110 40 | 4,430 40 | 2,600 744 75 
Cottonwood. pes4..e-- .46 | 120 | 8,460 | 120] 1,870 | 120 | 7,280 | 120 | 4,240 1,437 109 
Gypress; baldi..... ...- 47 SOU eIOoO SD || tPA) 35 | 6,560 35 | 4,390 1,144 91 
Douclastinaeee ere 49 | 150 | 9,460 | 174] 1,950 | 174 | 6,230 | 174] 4,000 1,566 129 
lm conkeeasn re .62 Oe Ae) 65 | 2,500 65 | 8,440 65 | 5,500 1,982 136 
Kliitwhitesen oe .o2 | 160} 8,680 | 160 | 1,970 | 160 | 5,860 | 160 | 3,990 1,224 109 
Gumibleckaaai terres: 54 40 | 8,090 40 | 1,920 35 | 6,960 30 | 4,320 1 PAs 113 
Gums cottones sea: .50 80 | 7,760 80 | 1,580 80 | 6,260 80 | 3,760 1,300 111 
Gumiered eer een .54 | 182 | 9,970 | 182 | 2,070 } 182 | 7,850 | 182 | 4,930 1,592 120 
Hackberry. . shat Sree 04 80 | 8,100 80 | 1,880 80 | 6,920 80 | 4,020 1,154 99 
Hemlock, western... . “i 47 | 119} 9,250 | 119 | 1,960 |} 119 | 6,800 | 119 | 4,580 1,581 112 
Magnoliat Beet chances ol SOs 59 40 | 9,830 40 | 2,340 40 | 10,000 40 | 5,740 1,704 135 
Mahogany, African§.... 12 20 | 8,070 20 } 2,000 AA) || aie) PAN |) 835 770) 1,261 144 
Mahogany, Philippine®.. 105: 25 | 10,160 Zone 2 yo LO 25 | 10,670 29) 990 1,820 169 
Mahogany, true........ 48 35 | 8,500 35 | 1,940 35 | 6,390 35 | 3,780 R252 Dis 
Mapleysofter. . 65... .of | 120 [11,540 | 120 | 2,420 | 120} 8,180 | 120] 5,380 Sse 145 
Maple, sugar. . hie: .68 | 202 | 15,600 | 202 |} 3,340 | 192 |10,190 | 202 | 6,530 74 Aes 189 
Oak, commercial red.. os LOD Lao, O00 lon mec OTO MPLS or 430m LUSi S60) 1,289 120 
Oak, commercial white. . .64 | 195 |10,490 | 195 | 2,310 | 195 | 6,730 | 195 |, 4,200 1,343 118 
Pine, Whiter cee he 3 Si || 7 GPA) 40 | 1,770 40 | 5,640 40 | 3,870 1,274 99 
Poplar, yellow......... .00 | 165 } 8,860 | 165 | 1,920 | 165 | 7,390 | 165 | 4,720 1,544 115 
Redwoodtrennnnr yee Al 65 | 7,900 65) | 5.500 65 | 5,100 65 | 3,000 ean 118 
Spruce, Sitka.......... .43 | 103 | 7,640 | 103 | 1,689 | 103 | 5,600 | 103 | 3,250 1,395 105 
Sycamore. . ee .56 | 163 |11,040 | 163 | 2,340 | 163 | 8,030 | 163 | 5,220 1,628 130 
Walnut, black. . ces Oe LLO ML 2OOOM ial OM 2h Ome mid eeSh 2 > Om LON 5260 1,736 141 


* Parallel and perpendicular refer to the direction of the grain of the faces relative to the direction of the application of the force. 
} Probably black cherry, { Probably evergreen magnolia. § Probably khaya sp. * Probably tanguile. ® Probably silver maple. 


ADVANTAGES OF PLYWOOD OVER OTHER WALL MATERIALS 


l. Hicu CrusHinc STRENGTH. 7. OFFERS VARIETY IN FINAL FINisH. 
P a. Natural wood 

2. RESISTANCE TO SURFACE DAMAGE oR GOUGING. FEE ape oes 

3. Ease or Repair oF SURFACE Damace. (Sanp It ee ee 


3. Stain and Varnish 
b. Paint Surfaces 


4. Curs Eastty AND CLEANLY WitH Common daa Baint directly cover wood 
2. Paint over sand finish 


Our AND REFINISH.) 


TOOLs. 
; 8. Low MAINTENANCE Cost (PERMANENCY). 

5. Hoips Naits CLose to Epce—No BreEaKkINnG 9, INHERENT Beauty oF Woop 

OR SPLITTING. : ; 

10. Is THE StRoNGEsT Known MareriAL PER Unit 
6. CoMEs IN A VARIETY OF SIZEs. oF WEICHT. 
PLASTER SUGAR CANE BOARD GYPSUM BOARD 

Is expensive Lacks structural strength Lacks structural strength 
Sloppy to erect Lacks nailing strength Lacks nailing strength 
Slow in building Rough and absorbent surfaces Does not saw and work well or easily 
Damages building through water Hard to paint 
Hard to dry out Too rough for paper 


Moisture danger if not dried out 
Easily damaged 
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TESTS ON DOUGLAS FIR PLYWOOD 


Some materials sometimes used instead of Plywood were subjected to exactly the same 
tests—under exactly similar conditions. In fairness, letters instead of trade names have 
been used to designate these five materials. A and B are fiber insulating boards; C is 
a plaster board; D is a hard-compressed fiber board; and E is one of the old-style 


fiber wallboards. 


A number of samples of each of these materials—and of Douglas Fir Plywood—were 
subjected to each of the following tests, to establish an average strength value that 


would be eminently fair. 


The average moisture content of the Douglas Fir Plywood samples tested was 10%. 


All these tests were made by the Northwest Testing Laboratory, which in the Northwest 
represents the nationally known Pittsburgh Testing Laboratory. A complete log of any 


test sent upon request. 


COMPRESSION TESTS 


Two series of tests were made on Douglas Fir Plywood. 
In the first series the load acted parallel with the grain 
of the outside plies. In the second series the load acted 
across the grain of the outside plies. Only one series of 
tests was necessary on the other materials, because their 
grain or fiber did not run in different directions. All 
compression test pieces were cut exactly 6 x 6 inches 
and bearing was obtained by placing the pieces in the 


testing machine and applying the load on the opposite 
edge. 


HEAT CONDUCTIVITY OF DOUGLAS FIR PLYWOOD 


Thickness Heat-conducting value 


B.t.u. per sq. ft. per 
degree F. per hour 
1/4 3.0 
3/8 2.0 
1/2 1.5 
3/4 1.0 


Inch 


TENSILE TESTS ON DOUGLAS FIR PLYWOOD 


Dimension of Test Specimen 


Thickness |Width, in. Lgth.,in. 


Ultimate 
load, lbs. 


Load, lbs., 
sq. in. 


Area, 
sq. in. 


Load Acting with the Grain of Outside Plies 


34", 5-ply 3 18 2.250 8912 4074 
54", 5-ply 3 18 1.875 8132 4350 
1", 5-ply 3 18 1.500 8024 5135 
34", 3-ply 3 18 1.125 5644 4750 
44", 3-ply 3 18 0.750 5250 6484 
6", 3-ply 3 18 0.562 4176 7901 


Load Acting Across the Grain of Outside Plies 


34", 5-ply 3 18 2.250 | 8796 3932 
8", 5-ply 3 18 1.875 | 8326 4491 
19", 5-ply 3 18 1.500 | 7664 5108 
36", 3-ply 3 18 1.125 | 4684 4141 
14", 3-ply 3 18 0.750 | 2552 3291 
346", 3-ply 3 18 0.562 | 1622 3016 
TENSILE TESTS ON OTHER MATERIALS 
A .500 3 18 1.50 370 248 
B .4375 3 18 1.20 152 126 
C .250 3 18 15 264 352 
D .195 3 18 .585 | 1276 2180 
E 190 3 18 570 | _ 1248 2189 


Key: Materials A and B are fiber insulating boards. C is a plaster 
board. D is a hard-compressed fiber board. E is an old-style fiber 
wallboard. 


TENSILE TESTS 


Specimens in these tests were cut 3 inches wide and 
18 inches long, and the distance allowed between the 
jaws of the testing machine was 8 inches. 


As in the compression tests, two series of tests were 
made on the Douglas Fir Plywood, in one the load 
acting parallel with the grain of the outside plies, and 
in the other, across the grain of the outside plies. 
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COMPRESSION TESTS ON 
DOUGLAS FIR PLYWOOD 


Dimension of Test Specimen 


Thickness | Width, in| Lgth..in. 


Ultimate 
load, lbs. 


Load, lbs., 
sq. in. 


Area, 
sq. in. 


Load Acting with the Grain of Outside Plies 


34", 5-ply 6 6 4.50 18538 4186 
%”, 5-ply 6 6 3.75 10644 2893 
9", 5-ply 6 6 3.00 10492 3497 
34”, 3-ply 6 6 2.25 6630 | 2860 
M4", 3-ply 6 6 1.50 4198 2855 
%", 3-ply 6 6 1.125 2014 1917 
Load Acting Across the Grain of Outside Plies 

34", 5-ply 6 6 4.50 15262 3436 
¥", 5-ply 6 6 3.75 9096 2472 
44", 5-ply 6 6 3.00 6462 2162 
3", 3-ply 6 6 2.25 5206 2180 
4", 3-ply 6 6 1.50 908 609 
8%", 3-ply 6 6 1.125 380 360 
COMPRESSION TESTS ON OTHER MATERIALS 
A .500 6 6 3.0 690 230 
B .4375 6 6 2.625 448 170 
C .25 6 6 1.50 826 550 
D .1875 6 6 1,125 846 71 
E_ .1875 6 6 1.125 390 346 


Ker: Materials A and B are fiber insulating boards: C is a plaster 
board: Bi} is a hard-compressed fiber board. E is an old-style fiber 
wallboar: 


TRANSVERSE TESTS ON DOUGLAS FIR PLYWOOD 


Dimension of Test Specimen : Deflection 
z ere ultimate 
Thickness Width, in. | Length, in. =| loads in® 


Load Acting Across the Grain of Outside Plies 


34", 5-ply 6 18 1336 43 
54", 5-ply 6 18 696 42 
4", 5-ply 6 18 702 53 
3¢", 3-ply 6 18 434 51 
4", 3-ply 6 18 220 76 
6", 3-ply 6 18 214 1.10 


Load Acting with the Grain of Outside Plies 


34”, 5-ply 6 18 1112 157 
54", 5-ply 6 18 758 .53 
Vy", 5-ply 6 18 388 92 
34", 3-ply 6 18 147 1.36 
14", 3-ply 6 18 50 1.84 


TRANSVERSE TESTS ON OTHER MATERIALS 


A 4" 6 18 27 66 
BY" 6 18 15 == 
CM" 6 18 42 -61 
D %&" 6 18 51 92 
E %" 6 18 31 95 


Key: Materials A and B are fiber insulating boards. C is a plaster 
poe p is a hard-compressed fiber board. E is an old-style fiber 
wallboar 


TRANSVERSE TESTS 


Here again two series of tests were made on the 
Douglas Fir Plywood, one in which the load acted 
parallel with the direction of the grain of the outside 
plies and another in which the load acted across the 
grain of the outside plies. 

All test pieces were 6 inches wide and 18 inches long. 
They were placed on supports 12 inches on centers, 
and the load was applied at midspan. 


FOREST PRODUCTS LABORATORY 


PREFABRICATION SYSTEM 


A NEW DEPARTURE IN ALL-WOOD HOUSING 


By 
GEORGE W. TRAYER, Senior Engineer 


U. S. DEPARTMENT OF AGRICULTURE, FOREST SERVICE 
In cooperation with the University of Wisconsin 


Since its first demonstration at Madison, Wis., when it attracted thousands of 
visitors, the U. S. Forest Products Laboratory’s prefabricated all-wood house system 
has drawn many inquiries as to whether it was on the market, what it cost, and how 
it was made. 

From the outset the Laboratory made it clear that the demonstration house it built 
and exhibited represents a system under development, and not a commercial proposi- 
tion. Nevertheless, the wide interest registered from both public and trade sources 
warrants further description of the system at this stage for evaluation of its possibili- 
ties from a service and manufacturing point of view. 

It is well to point out, as a preface to such a description, that this house, aside from 
the plywood in its panels, uses about 5,400 board feet of lumber of various kinds. 
All lumber, moreover, is used economically because of the system of prefabrication 
employed. Resultant reductions in cost of building, if this type of housing goes even- 
tually on the market, should aid in its widespread adoption and consequently benefit 
the entire lumber industry. 

That its scheme of assembly is well adapted to the requirement of speed in construc- 
tion is attested by the Laboratory’s experience with it. Figures 1 and 2 graphically 
demonstrate the rapidity of assembly possible. The house was erected complete in 21 
hours by seven men. 


UTILIZES BUILT-UP WOOD PANEL 


Like all prefabricated housing systems either under development or already on the 
market, the Laboratory has as its basic structural unit a panel. Each panel consists 
of two plywood faces glued to either side of an inner structural framework to form 
what is virtually a box girder. The stressed covering principle on which it is built gives 
it the strength essential for high class construction. 

Contrasted with ordinary frame construction, stressed covering opens up a new range 
of strength and rigidity values with a minimum of material. In the usual floor, for 
example, subfloor and floor are nailed to relatively deep joists. While the subfloor 
when laid diagonally stiffens the building to some extent, it contributes little to the 
strength of the underlying framework. Similarly, ceilings hung on floor joists are 
additional dead weight. 

In the Laboratory’s panel, stressed covering incorporates into a single unit joists, sub- 
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Figure 1.—After 5Y2 hours this much of the house had been completed. 
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Figure 2.—Twenty-one hours from the time construction was begun the 
finished house looked like this. 


floor, and ceiling. Weight upon the floor is distributed through the joists to the plywood 
faces, so that the joists actually support only about one-fourth of the load. This unity 
of action is due to the complete and continuous rigid joint formed by the glue between 
plywood faces and joists. Such a joint cannot be produced by nailing. 


In like manner wall panels were made up of plywood glued to studding or strips. 
Wall panels for the demonstration house were built 4 feet by 8 feet of 14-inch 3-ply 
plywood glued on 34 by 13-inch strips, which gives a total wall thickness of 17% 
inches. The 1%¢-inch strips were chosen to conform with the thickness of light stock 
doors. Top and bottom members of the panel framework were set in 84 inch and the 
outside vertical members the same distance from the edges of the plywood faces, in 
order to provide the structural joints which will be described. 


Floor and roof panels also were built 4 feet wide in conformity with the regular mill 
width of plywood, and their length in the demonstration house varies from 8 to 14 
feet. Because of the strength inherent in this stressed covering type of panel a 2 by 6- 
inch structural member can be substituted for the usual 2 by 10-inch joist in conven- 
tional house construction. The upper face consists of 5g-inch plywood in five plies, and , 
the lower of 3£-inch 3-ply stock. Within floor and roof panels a blanket insulator was 
attached as shown. 


Floor panels of this type were tested and found capable of sustaining maximum loads 
of 300 or more pounds per square foot over a 13 foot 6 inch span. Similarly, wall 
panels under the pressure of a 60-mile per hour gale would develop a fiber stress in 
the plywood less than one-third the allowable safe stress for the material. 


MULLIONS CONNECT WALL PANELS 


Vertical mullions built up of three pieces glued together are used to connect wall 
panels. Into parallel grooves of the mullions are fitted the plywood edges of adjacent 
panels. To protect the plywood edges from moisture and to prevent air infiltration, the 
erooves are coated with a mastic before the panels are shoved home. Bottom projecting 
edges of the panel fit over a rabbeted sill member for connection between wall and 
sill, and similarly the top edges receive a 34-inch by 18¢-inch member glued to roof 
panels along wall and partition lines. 

Lateral edges of floor and roof panels are grooved to permit a spline connection for the 
distribution of weight to adjacent panels. A window system with sash larger than the 
opening, so that the window is hung outside the plane of the casing, was used. Head 
jambs and sill are completely assembled on the typical window panels, with hinges 
attached, ready to receive the sash. The closure between sash and casing is sealed with 
a spring bronze weather strip. A wooden drip cap provides protection at the head. 
Finished hardwood floors were laid in sections 4 feet square connected by T-shaped 
strips screwed to the subfloor, with the flanges of the T holding the squares down. 
Gum flooring was used in the bedrooms and oak in the living room. A special wood 
plastic developed by the Laboratory was used for the bathroom floor. 

The structure as erected includes all the combinations of panels which might obtain 
in even a large house, so that the connection problems and the necessary variations in 
panels could be studied in full scale. 

A simple electric wiring plan was adopted for the demonstration house. Under a water 
table built around the outer base of the house a conduit was attached which supplies 
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all wiring for exterior wall panels. Into each panel the necessary connections were in- 
serted before assembly. To supply wiring to inside partitions conduits were run under- 
neath the floor panels. Connections for power appliances, radio, and telephone were 
similarly installed in panels before assembly. 


Where the panels would be pierced by conduits or pipes they were reinforced by 
glued-in blocks. 

A considerably higher degree of insulating efficiency is obtainable with this type of 
panel, which is filled with loose insulation material, than with frame construction con- 


sisting of wood siding, wood sheathing, and lath and plaster interior. The plywood 


Figure 3.—A standard assembly method for wall, floor and roof panels with 
a corner mullion and standard mullion. Cut-away views show insulation on 
place. 


panel is about equal to the above type of frame construction with 44-inch flexible 
insulation added, but would be superior as regards air infiltration. 


The roof and floor panels of the type used, including 14-inch flexible insulation, are 
far superior in insulating value to many common types of floors and roofs. 


Because this house was built merely to demonstrate a new idea in prefabrication, it 
was placed upon a timber foundation. A concrete, stone, or concrete-block foundation 
could readily be installed beneath it with such additional features as basement furnace 
room and utility room. The demonstration house was, however, erected with hot-air 
heating unit in the living room and with a utility room between kitchen and bathroom 
for economy in installing plumbing fixtures and other appliances. 


The plan of the house includes a living room, two bedrooms, kitchen, bath and utility 
room, all in the space of 21 by 29 feet. Built-in features include a coat closet which 
screens the front entrance from the living room; a simple vanity and clothes closet in 
the master bedroom; a clothes closet in other bedroom; and essential cabinets in the 
kitchen, all made of lumber and plywood. These features are only incidental to the 
structural system and could be replaced by a wide variety of movables. In figure 4 is 
shown the floor and room arrangement, together with all equipment and fixtures pro- 
vided. To present an appropriate and attractive interior, the demonstration home was 
furnished in modern style within the limitations of a moderate budget. 


TECHNICAL PRODUCTION REQUIREMENTS 


Behind all systems of house prefabrication, whether in wood, steel, or other materials, 
lies the same general idea—namely, to put the difficult, intricate part of the work 
inside the factory, thus reducing the time and expense of assembly on the site to a 
minimum and providing masses of the population with acceptable housing at a price 
within their reach. As one writer puts it, the objective is “to make home ownership as 
common in America as automobile ownership is today.” 


The footage of dimension material as well as plywood involved in a program of several 
hundred thousand four-to-six-room houses of the type here considered forms indeed an 
interesting prospect. But the point should not be overlooked that mass ownership of 
such things as automobiles today hinges not alone on cheap mass production but on 
all of that plus increasing precision control in manufacture. Accuracy of fitted parts 
means real performance, satisfaction in use, fundamental desirability, the difference 
between success and failure. 
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The degree to which the woodworking factory can meet close tolerances in moisture 
condition and machining of the wood, can satisfy exact requirements in gluing, and 
can insure adequate provision against long-time weathering will determine whether the 
prefabricated all-wood house is to be a modern reality or just another experiment. 
The Forest Products Laboratory believes that, with the start that has been made, all 
such problems can be mastered. Its own machines have produced panels and mullions 
that fit and that show no cumulative error of dimension as one part follows the other 
in enclosing the house. The material has been seasoned and conditioned in accord with 
the best technical rules and practice, and the method of painting, with two aluminum 
priming coats, has been verified by six years of test on experimental paint fences. 


j 
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Figure 4.—Perspective drawing of completed house with roof removed, 
showing floor arrangement and built-in features. 


For some purposes, the demonstration house might recommend itself as an investment, 
just as it stands, but the larger and more vital question is whether it and thousands to 
follow it will carry wood’s fullest and most adequate contribution to the housing needs 
of the nation. This question deserves an early answer in the affirmative. 


RESEARCH AND DEVELOPMENT NEEDS 


The architectural question of variety versus monotony in appearance of large groups 
of the prefabricated type of house can be eliminated at the outset, since the basic idea 
in this development is not a unit house but a system of building units. The substitution 
of wall, floor and roof panels for smaller traditional integers such as bricks, boards, 
or slates actually insures wide flexibility in design of individual houses and admits of 
any size, number and arrangement of rooms desired. 

A remark often heard in viewing the demonstration house is: “It’s got a flat roof!” So 
it has, with stairs and a railing, and so have 75 percent of the houses shown on plans 
submitted in a recent nation-wide General Electric contest to determine the best type 
of modern American home. The reason is economy, efficient utilization of space, an 
extra opportunity for the family to take the sun and air. Nevertheless, to please all 
tastes and all purses, study might well be undertaken looking to the adaptation of roof 
units to a standard or variable pitch and to various types of prepared waterproof 
covering. 

Similarly, the Laboratory engineers look forward to the opportunity of comparing and 
testing out different materials and methods of panel insulation and determining the 
most practical permanent treatment of interior and interior surfaces, as well as adjust- 
ing construction details to full production and service requirements. It is felt, however, 
that a substantial beginning has been made toward the realization of a mass-production 
all-wood house on a strict economy basis, with adequate provision for an American 
standard of comfort and convenience. Active interest of the wood industries has stimu- 
lated development of the project to this point and is counted on to see it through to a 
definite and favorable outcome. 
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UNITED STATES PLYWOOD PRODUCTS 


WELDWOOD The first absolutely waterproof plywood made with the resins as a binder in place 
of glue. 
*PLYWOOD Of special construction including pew backs, curved plywood of all types and special 


construction for technical purposes. 


* ARMORPLY Plywood faced with metal of any kind, including galvanneal steel for paintin 


less steel, copper, etc. Either flat or turned edges. 


*FLEXWOOD Thin veneer mounted on cloth and made flexible for direct application to any surface 


flat or curved. 


*MICARTA A decorative resin product in sheets or mounted on plywood, for bars, table tops, etc. 
MARINE PLYWOOD Specially designed for light weight, sound-proofing and high moisture resistance. 
FIREPROOF PLYWOOD Made in several different types, including chemically treated wood, asbestos shields, 


metal covering, etc. 


FLEXMETAL Veneer glued to metal with patented elastic glue; for industrial equipment, elevator 


cabs and curved construction. 


RESINEER A thin veneer glued to composition board with resin. 


* [llustrated priced catalogs available. 


This truck has an upper panel of resin glued Weldwood with 
White Mahogany face and a lower panel of black Micarta 
with lettering of inlaid aluminum. 
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